The high-energy microtrons studied at Argonne National Laboratory (ANL) require complicated magnetic field shapes.
element from I usually contains a bit string with directions for calculating the corresponding H. However, if more data are required, then the word from I is interpreted as the address in L where the required data are stored. Parts of L can be reused when two or more points require the same data. The organization of the data is shown in Fig. 1 . This organization minimizes memory requirements and makes the calculation fast for most points.
The program has four parts: (1) prepare the problem description file, (2) load the starting mesh, (3) relax the mesh, and (4) output results.
Preliminary results indicate that the magnet edge can be quite "hard" and suggest that the required field shapes can be produced.
Problem Description File
The problem description file consists of a sequence of 160-character records. The first is the name of the problem; the second contains the dimensions of the mesh and default boundary conditions on the mesh surface. A record that references a function of distance must be preceded by a record that defines the function. A function of distance is input as a series of breakpoints and remains in force until it is overwritten. The sequence also may be important because, when the mesh is generated, later records may cause previously stored data to be overwritten. This can produce unexpected results or can leave unused data in L.
The structures defined are contained in boxes that are four-sided right cylinders with the generatrix parallel to the Z-axis. The box is completed by a bottom Z-plane and a top Z-plane. If a box extends outside the mesh, there is a provision for describing constant-potential virtual points one step beyond the mesh.
The program can generate records that describe five structures. The last four structures require a predefined function of distance:
(1) All mesh points or virtual points within the box will be assigned the same constant potential; that is, a potential does not vary during relaxation.
(2) Each mesh point or virtual point within the box will be assigned a constant potential that depends on the perpendicular distance from the point to a given reference surface. This surface may be any one of the six surfaces of the box.
(3) Each mesh point or virtual point within the box will be assigned a constant potential that depends on the radial distance from the point to a given reference (X,Y) corner of the box.
(4) A current cut will be associated with each mesh point within the box. The value of the current cut will depend on the distance from the mesh point to the given reference surface of the box. Figure 4 shows ampere-turn contours in the pole-surface plane for the example shown in Fig. 3 . For a good edge, the contours in the center of the figure should be straight and horizon-G (LAP ]D tal. They could be improved by shims on the corners of the pole and guard. The same result is illustrated in Fig. 5 , which shows contours of dBx/dz. This quantity should be zero along the orbits in an ideal field. Technology, Oxford, England, p. 102, (1967) .
speed of the HP9845.
